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doi:10.1016/j.ejvs.2011.02.013Abstract Deep venous reflux (DVR) is defined as a reflux affecting the deep venous system.
DVR essentially arises from two aetiologies, primary deep valve incompetence (PDVI) and post-
thrombotic syndrome (PTS), and it is correlated with severe chronic venous insufficiency. DVR
correction aims at reducing the increased ambulatory venous pressure, which results from re-
flux in deep veins in orthodynamic conditions.
The results of DVR surgery are not easy to assess, as it is mostly associated with surgery for
insufficiency in the superficial venous system and/or perforators. In cases of primary insuffi-
ciency, valvuloplasty, the operation of choice, is credited at 5 years follow-up with a 70%
success rate in terms of clinical outcome and improved haemodynamic performance. In PTS,
a meta-analysis of transpositions and transplants at more than 5 years estimates successful
clinical outcome and improved haemodynamic performance at 50%. The Maleti neovalve
construction technique has achieved better results.
Indications for DVR surgery are based on clinical, haemodynamic and imaging data. Aeti-
ology is a decisive factor in the choice of the technique.
ª 2011 European Society for Vascular Surgery. Published by Elsevier Ltd. All rights reserved.Deep venous reflux (DVR) in the lower limbs is defined as
a reflux affecting the deep venous system. The reflux can
be segmental or axial. A deep segmental reflux is charac-
terised by a limited reflux to a segment of the femoral,
popliteal, crural or calf muscle vein, without continuity
from groin to calf. Axial reflux means uninterrupted refluxeducation questions on this
ation.com and click on ‘CME’
) 72 05 72 66; fax: þ33 (4) 72
@wanadoo.fr (M. Perrin).
ty for Vascular Surgery. Publishefrom the groin to calf. This axial reflux may affect only the
deep venous system or may also be a reflux involving both
the deep and superficial venous systems, which communi-
cate via the perforators. In this situation, the reflux is
termed ‘combined’.1 When the superficial system is
affected by an axial reflux in addition to axial DVR, the
most appropriate term is ‘associated axial reflux’. There is
a general consensus that the more extensive the venous
reflux, the more severe is the chronic venous disease.2 This
article will describe, from a technical viewpoint, the
various techniques aimed at correcting DVR, as well as their
outcome and indications.d by Elsevier Ltd. All rights reserved.
Figure 2 PDVI. Asymmetrical insertion of the cusps causing
malfunction of the valve itself.
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DVR essentially arises from three aetiologies. According to
the CEAP (clinical, etiologic, anatomic and pathophysio-
logic data) classification, they are: secondary Es (post-
thrombotic syndrome, PTS), primary Ep (primary deep
valve incompetence) and congenital Ec (valve congenital
malformation).
Es is the most common aetiology (60e85% of cases) in
certain series,3 and Ep in others.2 In post-thrombotic aeti-
ology, valve lesion is a consequence of thrombosis and
inflammation of the vein wall. The former is followed by
a recanalisation but as the valve has been completely or
partially damaged, it is usually retracted, fibrotic and
adherent to the vein wall (Fig. 1). In PTS, the valves cannot
usually benefit from direct repair.4
Primary deep valve incompetence (PDVI) is the second
cause of DVR. The cusps are present, but malfunctioning.
The most frequent anomalies are abnormal, long, free edge
of each valve, which result in a prolapsed valve, dilatation
of the valve ring with a widening of the commissures,
asymmetrical insertion of the cusps or asymmetrical leaf-
lets (Fig. 2). These valves anomalies can usually be repaired
by direct surgery (valvuloplasty).5,6
The valve congenital malformation involves agenesis and
hypoplasia associated or not with other vascular congenital
malformations. Direct valve repair is possible in certain
cases of congenital vascular malformations, but not in valve
agenesis or hypoplasia where the valves are completely
absent or rudimentary.7,8
Diagnosis
Ultrasound
Venous duplex scanning (VDS) provides data concerning
anatomy and haemodynamics. The presence and the
duration of a deep reflux can be detected at femoral,
popliteal and crural levels. Perforator and gastrocnemial
veins must also be investigated. The venous valve cusps,
as well as their functioning, can be identified with B-Flow
technology.9 VDS does not provide accurate information
on the deep femoral vein (DFV) that limits its reliabilityFigure 1 Post-thrombotic lesions: the fibrotic process.for possible femoral transposition. Intravenous ultrasound
scanning (IVUS) is particularly useful to identify venous
obstruction at cava and iliac level10 and is also able
to detect the best site for reconstructing a neovalve in
the femoro-popliteal vein axis as far as the vein is
catheterisable.Plethysmography
Air plethysmography is useful in venous valve reconstruc-
tion because comparison of preoperative and postoperative
parameters give information on the global effectiveness
of surgical treatment. The residual volume fraction is in
correlation with ambulatory venous pressure,11 which is
considered the gold standard for an overall haemodynamic
evaluation.12Venography
Venography is crucial before performing DVR surgery, as it
provides the most precise morphological data.
Ascending venography supplies data on anatomy and
aetiology but little information on haemodynamics. The
descending phlebography is performed placing the catheter
in the controlateral femoral vein to avoid venous spasm and
interference due to the catheter itself. In cases of occlu-
sion of the iliac axis, the ipsilateral femoral vein is used.
The diagrams are detected in multiplanar view and in the
supine position with Valsalva manoeuvre.
Descending venography allows to quantify the extent
of the reflux13 and provides precise information on the
morphology of the valve, the competence of DFV and the
presence of possible double post-thrombotic channel (Figs.
3 and 4). These data are crucial in determining which
technique can be used even if these data are inaccurate in
nearly 25% of cases. The phlebo computed tomography (CT)
is an additional investigation particularly useful to evaluate
lesions of the deep femoral and femoral veins as well as the
iliocaval veins.
Figure 3 PDVI. Descending venogram. Deep axial reflux. Valves reparable. With permission from Maleti O., Lugli M., Perrin M.
Chirurgie du reflux veineux profond. EMC (Elsevier Masson SAS, Paris), Techniques chirurgicales e Chirurgie vasculaire, 43-163,
2009.
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When a direct valve repair is possible, valvuloplasty is the
best option but when direct valve repair is not feasible,
other techniques can be used:- transposition of the femoral vein (FV) into the great
saphenous vein (GSV) or into the DFV as far as their
terminal valve is competent;
- vein transplant (usually axillary vein transfer);
- neovalve;
- non-autologous artificial venous valve.Figure 4 PTS. Descending venogram. Deep axial reflux. Recanaliz
identified. PFV is not refluxive and can be used for transposition. W
reflux veineux profond. EMC (Elsevier Masson SAS, Paris), TechniquSupplementary video related to this article can be found
at doi:10.1016/j.ejvs.2011.02.013.Valvuloplasty
The valvuloplasty aim is to restore the competence of the
valve by correcting the anatomical defect. This is the first
choice operation in primary venous insufficiency.
Internal valvuloplasty
First proposed by Kistner,5 this technique involves venot-
omy and correction of the valve leaflet defects under direct
visualisation.ed femoral, popliteal and crural vein, in their lumen no valve is
ith permission from Maleti O., Lugli M., Perrin M. Chirurgie du
es chirurgicales e Chirurgie vasculaire, 43-163, 2009.
Figure 5 Primary deep venous insufficiency after Kistner’s
valvuloplasty. The valve competence is checked after through
the distal part of the phlebotomy after proximal clamp
release.
840 O. Maleti, M. PerrinAdvantages:
- perfect exposure of the overall valve apparatus;
- valvuloplasty is easy to perform including a` la carte
correction in presence of asymmetrical valve cusps.
Disadvantages:
- possible damage to the valve’s apparatus during the
phlebotomy;
- difficulty to assess if the two free valve edges are
perfectly in contact until the valvuloplasty is completed
(Fig. 5).
Subsequent variations in the technique have been
proposed by Raju,14 Sottiurai15 (Fig. 6) and Thripathi16 to
improve the valve exposure and its surgical correction,
mainly for reducing the risk of tearing the free edges during
the phlebotomy.Figure 6 Valvuloplasty according to Sottiurai, modified by Perrin.
reflux veineux profond. EMC (Elsevier Masson SAS, Paris), TechniquExternal valvuloplasty
Valvuloplasty is also performable without phlebotomy by
narrowing the lumen with some stitches at the cusp inser-
tion angle: transmural valvuloplasty (Fig. 7). Trans-
commisural valvuloplasty has the same purpose but unlike
the former requires stitching of the cusp insertion. External
valvuloplasty can be made with17 or without endoscopic
supervision.
Advantage:
- absence of venotomy.
Disadvantages:
- less precision in the valve restoring;
- modification of valvular apparatus shape that reduces
more or less its anti-reflux effect.9
External valve banding
Restoring valve competence without opening the vein is
also the purpose of external banding (or prosthetic sleeve
or external cuffing).
This procedure can be used in association following
transplant or other reconstructive techniques8 or in isolation.
The principle is to reduce the calibre of the vein so as to
restore valve competence.18
This action is evident during vein dissection: when the
vein spasm occurs the valve incompetence is corrected. If
the valve is absent (agenesis or PTS), the Venturi’s effect
alone may play a transitional role. The Venturi’s effect is
based on the physical low whereby narrowing a vessel in
a short portion one obtains an increased velocity in the
narrowed segment.
Different materials have been used for banding the vein:
Dacron cuff, Venocuff I, Venocuff II, polytetrafluoro-
ethylene (PTFE) and bovine pericardium.19e23
Advantage:
- easy to perform.With permission from Maleti O., Lugli M., Perrin M. Chirurgie du
es chirurgicales e Chirurgie vasculaire, 43-163, 2009.
Figure 7 Transmural external valvuloplasty according to Kistner. With permission from Maleti O., Lugli M., Perrin M. Chirurgie du
reflux veineux profond. EMC (Elsevier Masson SAS, Paris), Techniques chirurgicales e Chirurgie vasculaire, 43-163, 2009.
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- potential risk of narrowing the vein lumen.
Femoral transposition
This technique was first described by Kistner.24 If ipsilateral
DFV or GSV have a proximal competent valve and adequate
calibre, the transfer of femoral vein distal to the compe-
tent valve can be performed (Fig. 8).
Although termino-lateral anastomosis is more common,
end-to-end anastomosis of the FV into DFV or GSV can be
used (Fig. 9).
When the FV is the seat of obstructive lesions and the
DFV has become the axial vein, DFV can be transposed into
competent proximal GSV.25
Advantages:
- easy to perform;
- no direct action on the valve apparatus.Figure 8 Femoral vein transposition into the great saphenous vei
du reflux veineux profond. EMC (Elsevier Masson SAS, Paris), TechnDisadvantages:
- adverse anatomy (calibre);
- incompetent DFV or GSV terminal valve is frequently
associated with FV incompetence;
- subsequent dilatation and reflux due to the different
structure of the DFV valve.25
Vein transplant
Vein transplant principle consists in inserting a segment of
a competent valvulated vein in the incompetent deep
venous network.
The donor segment can be the axillary vein or brachial
vein (Fig. 10). The axillary vein transplant was first
described by Raju26 and the brachial vein transplant by
Taheri.27
The best-matched size for transplant at the femoral
level is the axillary vein, while the brachial vein can be
used in a small-calibre popliteal vein.n. With permission from Maleti O., Lugli M., Perrin M. Chirurgie
iques chirurgicales e Chirurgie vasculaire, 43-163, 2009.
Figure 9 Femoral vein transposition into the profunda.
842 O. Maleti, M. PerrinThe valve transplantation technique must be meticu-
lous, avoiding any torsion, any tension and any stenosis of
the sutures.
This technique can be associated with excision of
trabeculae inside the lumen of the host vein to obtain
a sufficiently wide lumen in PTS.
Despite appropriate techniques, the valve transplant
can fail in the follow-up for non-identified reason.
Advantage:
- to insert a segment with a competent valve at popliteal
level, below the FV and the possible re-entry of associ-
ated refluxes (DFV).Figure 10 Axillary vein transposition. With permission from Mal
EMC (Elsevier Masson SAS, Paris), Techniques chirurgicales e ChiruDisadvantages:
- 40% of axillary vein valves are incompetent and require
bench repair;
- an external sleeve should be applied to prevent later
dilatation of the segment.Neovalve
The principle is to construct an autologous valve by using
the patient’s venous tissue. In Plagnol’s technique,28 the
neovalve is created with the GSV termination, opportunely
sectioned, shaped and invaginated into the femoral vein to
function as a valve.
In Maleti’s technique,21,29 the neovalve is obtained by
dissecting the vein wall to obtain a flap, which will work as
a valve after adequate fixation (Figs. 11 and 13). The wall
dissection is performable thanks to the thickened post-
thrombotic veinwall. Thepost-thrombotic lesions frequently
create an intraluminal fibrotic septum that facilitates neo-
valve elaboration (Fig. 1). The technique for constructing
a neovalve is not always the same; it depends on the
anatomical condition of the wall and, therefore, the most
suitable option is decided only after phlebotomy.
When the vein wall is thickened, the neovalve is created
according to the usual manner, by dissecting the vein
wall.4,8 However, in presence of a double channel, the best
option is to create a neovalve by using the intraluminal
septum (Fig. 12). If we find none of these conditions and in
presence of valve agenesis the vein wall is invaginated to
create a flap featuring a valve and the vein itself is
reconstructed with a bovine pericardium30 (Fig. 14) or witheti O., Lugli M., Perrin M. Chirurgie du reflux veineux profond.
rgie vasculaire, 43-163, 2009.
Figure 11 Scheme of neovalve by dissection.
Figure 13 Neovalve by dissecting the thickened post-
thrombotic wall. The valve competence is checked through the
distal part of the phlebotomy.
Deep Vein Reflux Surgical Treatment 843PTFE.31 The flap has to be fixed at both corners to work
correctly during the motion alternatively in semi-open and
closed position (Video).
Advantages:
- to create an anti-reflux apparatus with the patient’s
venous tissue;
- to offer a further possibility when vein transposition or
vein transplant is not performable.
Disadvantages:
- technique not standardisable;
- the best site to create the valve is not always preoper-
atively predictable;
- it requires frequently an associated endophlebectomy.Figure 12 Neovalve can be performed utilising a double
channel.Non-autologous artificial venous valve
Several attempts to create a non-autologous valve have
been performed,32e35 but research is still underway and
application in humans is not yet recommended.36Outcome of Reconstructive Surgical
Procedures
Outcome is different in primary deep venous insufficiency
when the valve is restorable compared with the outcome in
PTS, where the valves are usually destroyed. It is some-
times difficult to evaluate the results of deep venous
reconstructive surgery for reflux and, generally, the
outcomes are based on: pain decrease, absence of ulcer
recurrence and restored valve competence.In PDVI
The results of internal and external valvuloplasty in PDVI
are shown in Table 1.37e45Figure 14 Neovalve in valve agenesis. Invagination of the
vein wall and reconstruction with bovine pericardium.
Table 1 Deep vein reconstruction results.
Author, Year Surgical
Technique
Valvuloplasty results Aetiology
PDVI/Total
Follow-up
month (m)
Ulcer recurrence
or non healed
ulcer (%)
Haemodynamic results
Number of limbs
(number of
valves repaired)
Competent
Valves (%)
AVP e VRT
Lehtola 2008 VI
VE Transmur
VI þ VE Transmur
12
7
1
5/12
3/7
0/1
24e78 (54) / (55) /
Masuda, 1994 VI 32 27/32 48e252 (127) (28) 24/31 (77*) AVP [ 81% (m)
VRT [ 50% (m)
Perrin, 2000 VI 85 (94) 65/85 12e96 (58) 10/35 (29) 72/94 (77) AVP normalized
63% (m)
Raju, 1996 VI 68 (71) / 12e144 16/68 (26) 30/71 (42) /
Raju, 1996 VE Transmur 47 (111) / 12e70 14/47 (30) 72/111 /
Raju, 2000 VE Transco 141(179) 98/141 1e42 (37) (59) AVP [ 15% (m)
VRT normalized
100%
Rosales, 2006 VE Transmur 17 (40) 17/17 3e122 (60) 3/7 (43) (52) AVP [ 50% (m)
Sottiurai, 1996 VI 143 / 9e168 (81) 9/42 (21) 107/143
(75)
/
Tripathi, 2004 VI
VE Transmur
90 (144)
12 (19)
118 (24) (32) (50) (79,8)
(31,5)
/
/
Wang 2006 VE Transmur (40) 40/40 (36) / (91) VRT [ 50% (m)
VI: internal valvuloplasty; VE Transmur: external transmurale valvuloplasty; VE Transco: external transcommissurale valvuloplasty;
*: reflux absence or moderate (<1 s); PDVI: primary deep venous insufficiency; AVP: ambulatory venous pressure; VRT: venous return
time; [: increased; m: mean.
844 O. Maleti, M. PerrinThe valvuloplasty is credited of a success rate over 70%
at 5 years follow-up. External valvuloplasty on the whole
achieved less satisfactory results, if we consider the
absence of ulcer recurrence and the competence of
repaired valves. In all the published series, an excellent
correlation can be noted between clinical outcome and
valve competence.
The outcome of other techniques, either angioscopy-
assisted valvuloplasty17,46e48 or cuffing,19,20,23,40 (Table 2),
is more difficult to assess, knowing that the follow-up is not
long enough, with the exception of the series reported by
Lane.20Table 2 Banding, cuffing, external stent, wrapping results.
Author, year,
material
Number of limbs
(number of
valves repaired)
Site Aetiology
PDVI/Total
Follow-u
month (m
Akesson, 1999,
Venocuff I
20 (27) F,P 7/20 5e32 (19
Camilli, 1994,
Dacron
54 F 54/54 4e63
Lane, 2003,
Venocuff II
42 (125) F,P 36/42 64e141
Raju, 1996,
Dacron
(96) F,P,T / 12e134
PDVI: primary deep venous insufficiency; PTS: post-thrombotic syndro
venous pressure; VRT: venous return time; [: increased; m: mean.In PTS
Transposition results
These are set out in Table 3.37e39,43,49,50 Successful clinical
outcomes can be put at between 50% and 75% with valve
competence between 40% and 77%.
Transplant results
These are given in Table 4.37,39,40,43,44,51-53,58,61,62
Successful outcome can be put at between 33% and 82%
(follow-up period over 1 year) with valve competence
between 16% and 87%, and haemodynamic performancep
)
Ulcer recurrence
or non healed
ulcer (%)
Haemodynamic results
Competent
Valves (%)
AVP e VRT
) 2/10 (20) PTS PVI 7/7 (100)
PTS 7/10 (70)
PVI: AVP [ 10% (m)
VRT [ 10% (m)
PTS: AVP [ 10% (m)
VRT [ 100% (m)
/ 41/54 (76) /
(93) (20) (90) AVP [?
VRT [ 100% (m)
6/22 (27) 60/72 (83) /
me; F: femoral; P: popliteal; T: posterior tibial; AVP: ambulatory
Table 3 Transposition results.
Author, year Number of
limbs
Aetiology
PTS/Total
Follow-up
month
Ulcer recurrence
or non healed
ulcer (%)
Haemodynamic results
Competent Valves (%) AVP e VRT
Cardon, 1999 16 16/16 24e120 4/9 (44) 12/16 (75) /
Johnson, 1981 12 12/12 12 4/12 (33) / AVP unchanged
VRT unchanged
Lehtola, 2008 14 12/14 24e78 / (43) /
Masuda, 1994 14 / 48e252 7/14 (50) 10/13 (77) AVP [ 70% (m)
VRT [ 70% (m)
Perrin, 2000 17 16/17 12e168 2/8 (25) 9/17 (53) /
Sottiurai, 1996 20 / 9e149 9/16 (56) 8/20 (40) /
PTS: post-thrombotic syndrome; AVP: ambulatory venous pressure; VRT: venous return time; [: increased; m: mean.
Deep Vein Reflux Surgical Treatment 845little changed. It would appear that transplant to the
popliteal vein yields better results.43,53 Transplant gener-
ally achieves less satisfactory results than transposition.
Neovalve results
Neovalve results are displayed in Table 5.8,28,31
One can be surprised by Opie’s results knowing that the
flap is not fixed laterally on both sides; consequently, leak
is inevitable.
Cryopreserved valves and bioprosthetic valves
The results obtained with cryopreserved valves are not
so satisfactory.32,33 Indeed, at 9 months, patency and
competence are respectively 78% and 67%. The clinical
outcomes are also difficult to assess knowing that post-
operative thrombosis provisionally improves the patient’s
condition by suppressing the reflux.
Concerning bioprostethic valves, a comprehensive study
was recently carried out.54 The Bioprosthetic Venous Valve
III (BVV III), developed by the Portland team, was theTable 4 Transplantation results.
Author, Year Number of limbs
(number of valves
repaired)
Site Aetiology
PTS/Total
Follow-up
month (m
Bry, 1995 15 P / 15e132
Eriksson, 1988 35 F,P 35/35 6e60
Lehtola, 2008 29 F,P 25/29 24e78 (5
Mackiewicz, 1995 18 F / 43e69
Nash, 1988 25 P 25/25 /
Perrin,2000 32 F 31/32 12e124 (
Raju, 1999 83 F,P,T 83/83 12e180
Raju, 1996 54 F / 12e180
Rosales, 2008 22 including
3 double Tr
2 Tr þ other
procedure
F,P 22/22 6e108
Sottiurai, 1996 18 F,P / 7e144
Taheri, 1986 71 F,P / /
Tripathi, 2004 35 F,P 35/35 24
Tr: transplantation; PTS: post-thrombotic syndrome; F: femoral; P: po
vein; AVP: ambulatory venous pressure; VRT: venous return time; [:subject of phase 3 clinical experimentation on 15 patients.
At 1 year, none of the valves implanted was competent, but
the patients improved in clinical terms in 60% of cases.Indications (Fig. 15)
Crucial points to obtain good results are:
- accurate diagnosis;
- good clinical assessment;
- planning strategic surgery.
As the purpose is to achieve an improved clinical state
given the already compromised conditions of the lower
limb, the first priority is to neutralise the axial DVR.55 In
associated refluxes, superficial and deep, the former should
be corrected first, even if the persistence of deep reflux is
a cause of varicose vein recurrence.56)
Ulcer recurrence
or non healed
ulcer (%)
Haemodynamic results
Competent Valves (%) AVP e VRT
3/14 (21) 7/8 (87) AVP unchanged
VRT unchanged
/ 11/35 (31) VRT unchanged
4) / (16) /
5/14 (36) / VRT [?
3/17 (18) 18/23 (77) AVP [ 18% (m)
66) 9/22 (41) 8/32 (25) VRT [ 19% (m)
(40) 6 years (38) 4 years AVP unchanged
/ 16/44 (36) /
/ Tr GSV 14/26
Tr AV 3/6
/
6/9 (67) 6/18 (33) /
1/18 (6) 28/31 (90) AVP [ 15% (m)
(45) (41) /
pliteal; T: posterior tibial; GSV: great saphenous vein; AV: axillary
increased; m: mean.
Table 5 Neovalve results.
Author, year Technique Number
of limbs
Aetiology
PTS/Total
Follow-up
month (m)
Ulcer recurrence
or non healed
ulcer (%)
Haemodynamic results
Competent
Valves (%)
AVP e VRT
Plagnol, 1999 Bicuspid neovalve 44 44/44 6e47 (17) 3/32 (17) 38/44 (86)
Maleti-Lugli,
2009
Monocuspid
or bicuspid neovalve
19 þ 21 Z 40 36/40 2e78 (28.5) 7/40 (17) 13/19 (68)
21/21 (100)
75 VRT improved
Opie, 2008 Monocuspid neovalve 14 / (48) 0/6 13/14 (92)
PTS: post-thrombotic syndrome; AVP: ambulatory venous pressure; VRT: venous return time; m: mean.
846 O. Maleti, M. PerrinClinical failure after suppression of superficial reflux or/
and perforator insufficiency is an indication to correct the
deep reflux.57
The neutralisation of DVR requires an accurate evaluation
of femoro-politeal axis andDFV. The isolated correction of FV
reflux, does not improve haemodynamics if DFV is refluxive.58
In this event, the best site for surgery is at popliteal
level.
Indication for reconstructive surgery for DVR in the
lower limbs is
- severe chronic venous insufficiency C4beC6 not
controlled by conservative treatment (compression) in
patients with deep axial reflux or combined or associated
reflux involving superficial and perforator veins previ-
ously treated (Fig. 15), especially in young patients with
an efficient calf pump without:
- severe limited mobility of the ankle;
- thrombophilia not corrigible.
Effectiveness of isolated incompetent perforator abla-
tion is still debated when combined with superficial and
deep reflux.
Given that results are generally better in PDVI than in
PTS, surgery to repair valve function is proposed to patients
whose condition is clinically less severe.
In cases of PDVI, the recommended technique is internal
valvuloplasty for the majority of authors.38,39,43,44
In PTS, a valvuloplasty is rarely feasible except in
patients whose proximal femoral vein valve has not been
damaged due to an early spontaneous lysis of thrombi.59
If valvuloplasty is not feasible, we favour in order:Figure 15 Indication for treating- vein transposition that needs a DFV or GSV competent
terminal valve;
- neovalve construction;
- vein transplant.
The instrumental diagnosis has to identify the frequently
associated iliac obstruction that may be non-thrombotic
(MayeThurner syndrome) or post-thrombotic. A persistent
non-identified obstruction at this level can nullify the
action of deep venous reconstructive surgery for reflux;
therefore, in all cases when deep reflux is combined, vein
obstruction should be treated first.60
A persistent DVR is themain cause of significant symptoms
and trophic lesions; hence, when medical treatments and
compression therapy are not able to control symptoms, these
represent an indication for deep vein reconstruction.38,39
When deep and superficial refluxes co-exist (associated
reflux), axial reflux in the superficial veins should be treated
first, and only clinical failure following treatment of super-
ficial reflux is an indication for deep vein reconstruction.
Results of deep venous reconstructive surgery (DVRS) for
reflux are satisfactory despite the fact that patients are
usually treated by surgery usually in the advanced phases of
chronic venous insufficiency.
DVRS is able to improve the patient’s quality of life (QoL),
reducing the venous clinical severity score with its related
social costs. However, DVRS remains the domain of speci-
alised centres. This point is worth explaining. The impor-
tance of DVR in chronic venous disease is poorly understood
by angiologists and vascular surgeons, either in cases of PDVI
or PTS.When it is identified, conservative treatment is nearly
always recommended, despite its constraints anddeep venous reflux. Diagram.
Deep Vein Reflux Surgical Treatment 847shortcomings. DVRS is not routinely taught in vascular
surgery academic hospitals for two reasons. First, they are
overloadedwith arterial surgery, and second because DVRS is
rarely indicated; it requires great precision and can be
technically difficult in some cases. It, therefore, demands an
apprenticeship that is not easily acquired. In practice, it is
performed only in high-skilled and specialised centres.
Supplementary data
Supplementary video related to this article can be found at
doi:10.1016/j.ejvs.2011.02.013.Conflict of Interest
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